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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . . , ^ ... , 

[Claim 1] The semiconductor device characterized by carrying the electnc wirmg layer handlmg a low- 
speed signal, and an optical wiring layer with the optical input-output structure handling a high speed 
signal on the substrate which made the optical device and the electron device. 
[Claim 2] This optical wiring layer is a semiconductor device given in claim 1 term characterized by 
connectmg with this optical device optically with an optical-path conversion means. 
[Claim 3] This optical-path conversion means is a semiconductor device given in claim dyadic 
characterized by being a minute mirror with the flat-surface mold produced in this waveguide layer, or a 
condensing operation. • r 

[Claim 4] It is the semiconductor device [claim 5] according to claim 1, 2, or 3 charactenzed by for this 
optical wiring layer having single mode optical waveguide, and this waveguide having branching. It is 
the semiconductor device according to claim 1, 2, 3, or 4 which this optical wiring layer has the high 
refractive-index difference waveguide or ridge mold waveguide of a single mode, and is charactenzed 
by this waveguide having a spot-size transducer in a connection part with external optical wiring. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor device. Especially, it is related with 
the signal-processing integrated-circuit light input-output structure in ultra high-speed optical 
communication. 
[0002] 

[Description of the Prior Art] Various researches with which this ultra high-speed high capacity 
communication was equipped are progressing under the situation that current and communication link 
basic system traffic are increasing explosively. In the signal-processing system integrated circuit using 
the present electric interface, it is said that signal processing of 40 Gb/s is a limitation. Rate-limiting [ of 
this ] is carried out by the I/O rate of the electrical signal of the package-ized integrated circuit, and it is 
studied as this approach of carrying out a problem solving that I/O according [ the high speed signal of 
60 or more Gb/s ] to light and the low-speed signal not more than it output and input with an electrical 
signal. 

[0003] What adopted as light and an electrofusion integrated circuit with the interface of both such light 
and electrical and electric equipment (OEIC) the two-dimensional photodiode in which high-speed 
operation is possible is realized, and actuation by 40 Gb/s is checked. However, since a light sensing 
portion is two-dimensional structure, it is a package as shown in drawing 2 . This is introducing a 
collimator lens system (confocal system) from the rear face of a chip, and inputs light. However, a new 
connection method is searched for from the rise of the cost by difficulties, such as that it is a 
disadvantageous gestalt for mounting that the direction of electric wiring and the optical wiring direction 
are perpendicular, and alignment, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at making it the gestalt whose efficient 
and simple connection with optical wiring besides chips, such as making it the gestalt in which the 
electric interface currently performed and adjustment were able to take an end face to [ of a 
semiconductor chip ] signal I/O, and an optical fiber, is attained [ of a semiconductor chip ] from a field 
in the optical interface which is performing signal I/O as a means for establishing the optical interface of 
light and an electrofusion integrated circuit. 
[0005] 

[Means for Solving the Problem] The semiconductor device concerning claim 1 of this invention which 
solves the above-mentioned technical problem is characterized by carrying the electric wiring layer 
handling a low-speed signal, and an optical wiring layer with the optical input-output structure handling 
a high speed signal on the substrate which made the optical device and the electron device. This optical 
wiring layer given in claim 1 term is characterized by connecting optically with this optical device the 
semiconductor device concerning claim 2 of this invention which solves the above-mentioned technical 
problem by the optical-path conversion means. The semiconductor device concerning claim 3 of this 
invention which solves the above-mentioned technical problem is characterized by this optical-path 
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conversion means given in claim dyadic being a minute mirror with the flat-surface mold produced in 
this waveguide layer, or a condensing operation. This optical wiring layer according to claim 1, 2, or 3 is 
characterized by for the semiconductor device concerning claim 4 of this mvention which solves the 
above-mentioned technical problem having single mode optical waveguide, and this waveguide having 
branching. The semiconductor device concerning claim 5 of this invention which solves the above- 
mentioned technical problem has the high refractive-index difference waveguide or ridge mold 
waveguide of a single mode, and this optical wiring layer according to claim 1, 2, 3, or 4 is characterized 
by this waveguide having a spot-size transducer in a connection part with external optical wiring. 

[0006] , , 

[Embodiment of the Invention] [Example 1] The chip conceptual diagram which incorporated the 
optical wiring layer in the electric wiring layer on the front face of a chip is shown in drawing 1 as the 
1st example of this invention. Drawing 1 (a) is a whole external view, and drawing (b) - (d) is the 
enlarged drawing of the lower part of a two-dimensional photodiode. This example takes up the hiP 
system two-dimensional photodiode (PD) which is the possible photo detector of a ultra high-speed 
response as an example of an optical device. Since an electrode exists in the two-dimensional 
photodiode upper part, it is made to perform optical-path conversion so that the incidence of the signal 
light can be carried out from the lower part of a two-dimensional photodiode. 
[0007] As shown in drawing 1 , on the substrate 10 which made the optical device and the electron 
device, light and the electrofiision wiring layer 20 equipped with the electric wiring layer handling a 
low-speed signal and the optical wiring layer with the optical input-output structure handUng a high 
speed signal are carried. While the two-dimensional photodiode 50 is mounted in Ught and the 
electrofiision wiring layer 20, the optical waveguide 30 of the structure whose core was pinched by the 
clad is formed, and the end of this optical waveguide 30 is connected with the external optical fiber 40. 
On the other hand, a mirror 60 is formed in the other end of optical waveguide 30, and the signal light 
inputted from the optical fiber 40 is drawn to near the two-dimensional photodiode 50, and reaches to 
the lower part of the two-dimensional photodiode 50 by optical-path conversion by the min-or 60. 
[0008] Here, it uses that a semi-conductor is a high refractive index, and incidence is carried out to the 
two-dimensional photodiode 50 by reflection of the interface of the substrate 10 and air in a chip rear 
face, or reflection by the metal membrane. As shown in drawing 1 (b), when heat dissipation of an 
integrated circuit is required, the tooth space 1 1 for Ayr is secured in the chip rear face as the light reflex 
section by contacting a rear face to a case. Moreover, if etching 12 using the crystal face is performed as 
shown in drawing 1 (c), it is also possible to adjust whenever [ incident angle / of light ]. Furthennore, it 
is also possible to draw light by forming the reflective fihn 13 represented by the metal thin fihri like 
drawing 1 (d). Especially, since generation of heat by the electronic circuitry can be considered in light 
and an electrofiision integrated circuit, the structure shown in drawing 1 (b) is effective. 
[0009] The conceptual diagram of a chip with the optical branching fiinction in which 3dB coupler 3 1 
was carried is shown in dravrin g 3 using two high refractive-index difference single mode optical 
waveguides 30a and 30b. If the signal from an optical fiber 40 is led to one single mode optical 
waveguide 30a, it can dichotomize with 3dB coupler 31. The single mode optical waveguides 30a and 
30b are the waveguide of a high refractive-index difference so that there may be no loss by minute 
bending which is settled in a chip. Since a refractive-index difference with air can be used in the case of 
ridge mold waveguide, still smaller bending structure becomes possible. In the case of such single mode 
optical waveguide of a high refractive-index difference, the mode field radius (spot size: SS) of 
waveguide becomes small compared with it of an optical fiber, but connection effectiveness and a 
tolerance can be raised by forming the spot-size converter 32 in a connection part. 
[0010] Here, although 3dB coupler 32 was taken up as a component produced to an optical wiring layer, 
the passive component called the beam splitter and filter can also be carried, and its fiinction and class 
are not limited especially. Although the production process using this ingredient is naturally possible as 
an ingredient of optical waveguides 30, 30a, and 30b since the organic material (polymer) of an insulator 
layer is used for an electric wiring layer, the waveguide layer produced at another process can also be 
made to unify after IC process termination by using a lamination technique. In this case, especially a 
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waveguide ingredient does not restrict a semi-conductor, a textile-glass-yam ingredient, etc. to a 
polymer. Moreover, if a transparent electrode like ITO (Indium Tin Oxide) is used as an electrode of the 
two-dimensional photodiode 50, the direct I/O from a chip top face as shown in drawing 4 (a) and (b) is 
possible. The thing and drawing 4 (b) in which drawing 4 (a) reflects incident Ught by the mirror 60 of 
the upper part of the two-dimensional photodiode 50 produce a vertical core even to the two- 
dimensional photodiode 50, and carry out the guided wave even of the two-dimensional photodiode 50. 
[001 1] [Example 2] The chip conceptual diagram which produced the optical wiring layer at the chip 
rear face is shown in drawing 5 as the 2nd example of this invention. As shown in drawing 5 , while the 
electric wiring layer 70 which the two-dimensional photodiode 50, FET, etc. are carried and treats a 
low-speed signal is carried in the top face of a substrate 10, the optical wiring layer 80 which optical 
waveguide 30 is formed and treats a high speed signal is carried in the inferior surface of tongue of a 
substrate 10. What is necessary is just to use a mirror 60 for optical-path conversion 45 degrees in this 
example, since it can differ in an example 1 and direct light can be led to the two-dimensional 
photodiode 50 from optical waveguide 30. 

[0012] The include angle of a mirror 60 does not need to be limited with 45 degrees, and does not need 
to be a monotonous mold. For example, when the optical path from the optical waveguide 30 to the two- 
dimensional photodiode 50 is long, the Hght which carries out outgoing radiation from optical 
waveguide 30 diffuses, and it is possible that light-receiving effectiveness falls. Then, as shown in 
drawin g 5 (b), it can consider as a minute mirror with a condensing operation by giving ciUA^ature to a 
mirror 60. When the heat dissipation from a rear face is required and the optical wiring layer 80 is 
produced at the rear face of a chip using an ingredient with low heat conductivity like a polymer as 
taken up also in the example 1 , there is a possibility that this optical wiring layer 80 may serve as a 
failure of heat dissipation. 

[0013] Then, as shown in drawing 6 , it is possible to embed flush type hght wiring layer 80a which 
consists of a core of optical waveguide 30, and a clad part of thickness required for optical propagation 
in a substrate 10. It is drawing where the whole perspective view looked at draw ing 6 (a), and drawing 6 
(b) looked at the A- A* line sectional view in dravsdng 6 (a), and drawing 6 (b) from the rear face. Thus, 
since a substrate 10 will not be extensively surrounded with an ingredient with low thermal conductivity 
also when ingredients with low thermal conductivity, such as a polymer, are used for a chip rear face as 
optical wiring layer 80a if flush type light wiring layer 80a is embedded in a substrate 10, the problem of 
heat dissipation is solvable. Moreover, when the device section 90 and the light sensing portion field 
100 generating heat can be separated like drav^ng 7 , step 120 for heat dissipation can also be produced 
at the rear face of a chip. Moreover, like drawing 8 , step 120 is produced to a case 110 and there is the 
approach of gathering the heat dissipation effectiveness from a substrate 10. 
[0014] It is also possible to perform an optical input to each two-dimensional photodiode 50 like 
drawdng 9 (a) to two or more two-dimensional photodiodes, respectively, and it is also possible even for 
a two-dimensional photodiode 50 which is different in 1 input light by giving passive functions, such as 
waveguide branching which was taken up also in the example 1, as shovm in drawing 9 (b) to lead. It 
cannot be overemphasized that the cure against heat dissipation explained by drawing 7 and drawing 8 
also by these cases can be taken. Moreover, as shown in drawing 10 , it becomes possible to connect to 
the light and the electrofusion integrated circuit 160 in a package 150 the light and the electrofiision 
connector 140 which unified the electrical signal line 130 which is an electric interface, and the optical 
fiber 40 which is an optical interface, and simple, cheap, and mounting made space-saving can be 
performed as it is possible. 

[001 5] In addition, by this invention, an optical wiring layer is produced at a monolithic at the chip front 
face or rear face of light and an electrofusion integrated circuit which used two-dimensional light- 
receiving - or a light emitting device, by giving optical-path conversion structure in this layer, it 
considers as the optical interface in light and an electrofiision integrated circuit, and I/O is performed 
from a chip end face with optical wiring besides chips, such as an optical fiber. For example, an optical 
fiber is compared, and connection by connection (butt-joint) is possible for it, and it does not need 
optical system special to the chip exterior. 
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[0016] 

[Effect of the Invention] As mentioned above, as concretely explained based on the example, this 
invention is introducing optical wiring on a chip, and the optical input/output interface in light and an 
electrofusion integrated circuit is established. They are especially simple, cheap, and the thing that 
cultivates implementation of the light and the electrofusion integrated circuit used for ultra high-speed 
high capacity communication which enables mounting made space-saving and exceeds future 100 Gb/s. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_webcgi_ejje 9/7/2006 



JP,2001 -242331, A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



Prawin g 3] 




[Drawing 7] 



FET» 




120 



[Drawing 1] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/7/2006 



JP,2001 -242331, A [DRAWINGS] 




[ Drawing 4] 




10 ««. 

(a) (b) 

[Drawing 5] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgiejje 



JP,200 1-242331, A [DRAWINGS] 



FET» 



30 
(a) 



5^0 PD 



f70«ftB»M 




[Drawing 8] 




[Drawing 10] 



reiDOEicf'yr 




[Drawing 6] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2001-242331,A [DRAWINGS] 



Page 4 of 5 



50PD 






mm 








^ . 



<70 



(b) 




(0 



[Drawing 9] 

(0) 



50 50 



50 SO 



PD 



I » («■) 



(b) 



50 „Ji 



PD V PD 



C«lf) 




http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



9/7/2006 



JP,2001 -242331, A [DRAWINGS] 
[Translation done.] 



Page 5 of 5 



I 



i 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/7/2006 



(i9)B*H»iiF/t (jp) 02) ^ ^ 1^ ^ ^ (A) oimnmm'jkms^ 

^m2m -242331 
(P2001- 242331 A) 



(43)^WB ^«l*^9 n 7 0(2001.9.7) 



(51) Intel.' 




F I 


T-7a-r(##) 


G 0 2 B 6/122 




GO 2B 


6/42 2H0 3 7 


6/42 






6/12 B 2 H 0 4 7 


H 0 1 L 31/0232 






C 5F088 






H 0 1 L 31/02 C 








n^(0&5 OL (^ 6 H) 


<21)ffiH#^ 


4$e2000-55573( P2000-55573) 


(71)mBA 


000004226 










(22)mffia 


7^12^ 3 ^ 1 B (2000. 3. 1) 










(72)9»»# 










«^=PftffiKA^"I-TB3»l^ B 














(72)5S99« 










JtOf«R=^ftfflK;*C^I«T-TB3#l^ B 














(74)«1!A 


100078499 








#«± yes mm (#^2«) 











(54) mm<o4ifm nmi^^mm 



(57) [^i^] 




4$ M 2001 -242331 (P2001 -242331 A) 



1 

(0 0 0 1 1 

10 0 0 2] 

?rfflv^fc^t-^^!lS5^ftffi|5]S§{::^3^^Tf4. 4 OGb/s 
[0 0 0 3] :i(7)J; ^''i^fe • S^P^J^ro-r 

*^to^ • «^ji!^^^|H|g& (OEIC) (Ctt. i«jg«J 
tlTJSt). 4 0Gb/sT♦cDt^)f^;iS^ft^^$4^•C^''5. L 

[0 0 0 4] 



(2) 

2 

[0 0 0 5] 

10 mt. i«ijS(t^Srfe5 3tAI±l:^«jt*«Fo3tg2i»JldS» 

B^roff*«3^c#5i|^^^^^cgB«> t»*^2«i5«<7?^ 
14^ ii*:3ii, 2xtt3te«(D^^ga«ie/4s. v-vi/zp 

5ili^(!|s:^BH, tt*Jll, 2. 3 3i{44|E«cD^3tia 
[0 0 0 6] 

30 a-efot), n (b) ~ (d) h^-r;^- K 

*S3fe^iF--Cfe5 I nP^SM^;*- h;?''1':^-K (P 
D) ?r)feX''W^Wi: LTfji5±{f So ®S7;*-hi?'-r 

b K»T«I5*» Ait-e# -5 J; 5 3tBS^ i^l«^^f 5 

[00 0 71 mi {ZTT^iri. 0 ^t'/W 

Srf^ t) >i^fcS« 1 0 ±{c«, ffiiift-^SrS 5 «^ 
gE«fte b i«^«#Sr& 5 3tAai;^«3tS:«F03tEi8lgSr 
« -(i^fc3t•mMi^!!^iBi^^2 0^s^tt$t^-TV^5o 3fe- 
a^ffi-g-ffi^a 2 0 h y-r K S O j55 

SS3 0*5JI^^$n, *<^3t#JS^3 O(^-SIStt^SP0)5t 
7r-r/^4 0 iSigg$tiTV>S<, 5fe^ftSl3 0W 
ftfe«(c:«5 7-6 o-6s?i^^^^;^^. *7r'r/^4 o;6»e>A 
:^ $ix/ift-§-*fi. SS7;«- h ^'f ^- K 5 0 ©f=tiff* 
5 7-6 Otcj;^53tSS^J^{rJ:9ffiS!7;i- h 
^-f K5 0(DTla5*T-iiM-t-5, 

60 fflL, f^s/ygBJwfcftSSSl 0 i:^^i:©#B(OK 



1$H2001-242331 (P2001 -242331 A) 



3 

K5 OicAW^iirSo l§l 1 (b) ic^-fj; 9 i-. S 

1 l5r?t^UT*J<„ Sfc. ^1 (c) {CTT^-tJiiOl^. 
aSrHSrS' i: tpTtlTfeSo M(c. 01 (d) (Z>J; 

to. mi (b) (c^-t-«it;4S#S!)-^fcSo 
1 0 0 0 9 1 -owffiSiff^H-^i/^^yw^- K3t^KSS 
3 0 a, 3 0b^fflV^T. 3 d B;*-7°7 3 1 ^S:^«Lfc 
5ti>tt«t6Srl*ofc^s'r©til^|ll5rEI3jr^-ro 3t7 

3 0al;i^(tfi, 3 d B;<77°7 3 1 T-2 5)'ll^i-Sr 
T? 1 5, v'Viy/V'^- KJtSttjKSS 30a, SObW:. ^ 

ff t * 5„ r J; 5 i'iFKHJf ^Mw-^ v^/p 
/h^<^j:5*s. S^i^gBfi(c;^^y ^■t^^X|E^^3 2Sr 

afig-S«5r|5S:e-t-5tOT*{i/iV\ 3fe*jSK3 0, 3 

0 a , 3 0b rott-!|si-i: vxti. mummmiz.mmm<D^ 

TO (Indium Tin Oxide) W J: 5 'fcSWfl:ffi^rfflV^^^ 

(±\ 134 (a) , (b) fii^-TJ; 5^£5^i/y±ffi*^e)«) 

mm<^AmM^'^mxh^o 114 (a) 

K5 Oc73±gg(D$7-6 0-CAlt3feSrSlt$-B: 
04 (b) nmmy:thi^^:t—h^5 0i£.xm 

[0011] [mmm2'i :^%m(om2(DmmmtL 

Stc^-fo msfc^-TJ; S« 1 0 (D±ffil;i(j:, s 
h^^;*-- K5 0, FET^:dS^«$tl-{g;igft-§- 

ffitcfi. *^j68S3 0;45Jg^^tl^jifS^Sr#9 3tgail 



4 

S8 0;65««^^^TV^5o *IIJ6#iJT'tt. ^JS^ailttt 
S/<Ct)^ h^^-l";*— K5 0(c:jt#igSS3 OA^ib 

y-6 o^ffi^^^^^^<tv\ 

[00 12] 5 7-6 0«D:^^Sli4 5Si:RS:^$iX'5't, 

8g|ii>6SSv^»-g-. 3t^!Sg&3 0*^t>mJ^-r-5)t;45fefc 
10 5 (b) iZTFi-fi-oic. 5 7-6 0tcft*Sr«pfc-e:5r 

[0 0 13] ^:ix. meic^-tJioic, 3t^jSf&3 0 

©art. 3fee»(-iK>il>fc» ^(D^yy KlfB5>«> P> 5 
mM*iei»^8 0 a mm I Ol^fcSfeiiAz-eL* 
5r t/!i5#;itn5„ 116 (a) ii±WMUm. 1216 

20 (b) jine (a) ^(OA-A' mmmm. me (b) 

jZiM^tiEi^^ 8 0 a SrSftjAftfi, 9^s/7'«B(C3tia^ 
@8 0 a t LT#y-^-mse^*CD{&^^*^•i|sfS^ffl^^fc 

^ytnmm i o o i^^mx-^ ?>m-^. ^j- v -f<r)m^\c^ 

IHSroj; g(*:i 1 (i\z.7.y-v-f\ 2 0«:f^®L, 

[0 0 14] w^mnwrnyir Y^^it-Y\m\.X 

Sri-C, 139 (b) fc^^i-j;5»c. lA;^3tSrS'S5 
E^:7;rhy-f;*— K50*T'^<ri:'b^tgT-fc5„ 

5r irtiv^ST-t/iVv ^fc. HI 1 0 t^-r J; 5 

1 4 0^/^-;/'>--i?l 5 0f*5(D3t • 
^SHelgS 16 0 {c^K^-r 5 r i pTflB t >fc ») . ffiffl • 

[0 0 15] i^. jfc^P^T-Ji, ffiSS^t •«L< (i^^ 
• li«ii!-g-«ai5ISS<D5^s'y«Si«L< 

^wm'&^mz.^^ T.hx. %' m3M.^nmm%\n 

60 tT5, 3t7r'f^<t«:?§t^t>*g!igg (butt-j 



4$ Bfl 200 1-242331 (P2001 -242331 A) 



(4) 



oint) icx^mmt^simx'h'o . ^yy^wtc^gij/jiit 

[0 0 161 

[mi mi (a) m cf-yymmict/tmmmt^h^ 
m-^<D^y:fm'i^(D^mmxh^. mi (b) (i?:^- 

ffl3iT-^-;-x^?r«i!ftLfcSl55>tt:±ia, m (c) « 
•tirfclfC^JJiiclll. mi U)- ii^y-tLX. 
[0 2] '^mi^mmy* hi^^:^- hv?s"5r-v?«>|ft|^ 

[114] 0 4 (a) (4SB^S11?^ffl^^r, iffiSM^fe^ 
4 (b) «S?^««Srfflv>T. WjS)feS:ffiS7;i- b^-r 

[05] 05 (a) « I C5"s/:7°«BfCjtge^@<Ofe5 
^^O^S'T'liatc^lftBjmT-fo?). 0 5 (b) (i»SS^ 

[06] 06 (a) 14 I Cf^2/7"Kffi(CJa«)jZ>^MOJfe 

Mmm^i^m\.tcmm(DMmmxs3<o . me (b) j4a 
-A' (Dmrnm. me u) fti cf=-yr4r»ffi*»p>m 

fcIftB^0T'fe6<, 

[0 7 1 ^I^SBi:53felf6««:6S^8|-C*#5»-g-« I 



2/ y ^4!SS*|6] t> m fclftPJ 0 *) 5 0 
[081 m<^^fl!j{cScfl!tffl;^x-yy*f^i!Lfc«-g-<o«t^ 
0-^fc5, 

[09 1 09 (a) (4lSlc<@OffiM7;i- Ky-r;^- K(C 

»-t-^?fesa*ioM^0T-fc'9. 0 9 (b) (tm^m<r)m 

^0-C&5o 

[0101 ^'M9i»^-^^^'f7a^—:^<omm^st^mx' 

10 mm 

1 1 ;^ 
12 =^^y^:y^ 
1 3 SI+iK 

3 0 *#Sil?S 

3 0a, 30b K3t*a 

3 1 3 dB:fy-:^y 
3 2 ^i^-rXB 

20 4 0 ^yr^^"^ 

5 0 ffiM:7;t- htJ^'^rit-K (PD) 

6 0 ^ y — 

7 0 mmMmm 

8 0 ^gaiift® 

8 0a m^i-mmmm 

9 0 xVM:^ti^ 

1 0 0 s^ffi^ 

110 Mft: 

120 :^y'y':f 
30 1 3 0 «m{t^*l 

140 it-mMM^^^^^ 

15 0 /^^/-^r— 

16 0 5t • mmat^Aaniss 



[HIS] 



[07] 



^6059- 



20%*«ft 



10 x« 




50 PO 



10- - 




120 



^182001-242331 (P2001-242331A) 




m4] 




H — 

150 ^^^^-5? 



4$ gg 2001 -242331 (P2001 -242331 A) 



(6) 




Co) 



[l§|9] 



50 SO 



50 SO 



PD 




\ \ csat) 



(I>1 



(b) 



-^70 

t 







LJI 




















11 
III 



F^— 2H037 AAOl BAll BA24 CA34 CA37 
2H047 KA03 KA04 KA05 KB08 KB09 

MA05 MA07 
5F088 AAOl AB07 BA02 BA18 BBOl 

FA04 JA13 JA14 JA20 



